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FOREWORD 



In its 1985 report to the International Joint Commission (IJC), the 
Great Lakes Water Quality Board recommended that the appropriate 
jurisdictions prepare and submit detailed Remedial Action Plans 
(RAPs) for the restoration of beneficial uses of 42 identified 
^Areas of Concern' on the Great Lakes System. The Bay of Quinte is 
one of the IJC identified "Areas of Concern'. 

The process of developing a RAP for the Bay of Quinte was initiated 
in 1986 with the formation of a Federal/Provincial Coordinating 
Committee to oversee preparation of the RAP. 

The Coordinating Committee in its February, 1987, Progress Report 
defined excessive nutrient enrichment, persistent toxics and 
bacteriological contamination as the factors responsible for the 
impairment of Bay of Quinte beneficial uses. It also identified 
technical data gaps and a list of potential options which required 
study . 

This is one of a series of follow-up technical reports. It provides 
an estimate of the magnitude of agricultural diffuse source 
phosphorus loadings to the Bay of Quinte along with an evaluation 
of the effectiveness and on-farm costs of diffuse source control 
measures . 

It should be noted that this report is only intended to serve as a 
background reference document. It provides useful information that 
will assist the Coordinating Committee and the public in evaluating 
the options and in ultimately defining a remedial action plan for 
the Bay. However, since a number of potential remedial options 
exist, it is important that the options not be screened in 
isolation. In order to facilitate the process of determining the 
most desirable and cost effective combination of remedial measures 
for the Bay, two additional studies have been initiated for the 
purpose of synthesizing all of the information. One is an ecosystem 
model which is intended to evaluate all of the options and provide 
predictions of their benefits both individually and in combination. 
The second study is a socio-economic evaluation of the cost 
effectiveness of the options. It is expected that these two 
documents, drawing on the individual reference documents, will 
provide the integration and analyses and thus the basis for a 
rational decision making process for the Bay of Quinte Remedial 
Action Plan. 

September, 1988 

Bay of Quinte RAP Coordinating Committee 
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■nils sttdy was urxSertaken to evaluate agricultural diffuse scxiroe loadings 
of ^t)osphorus (P) to the Bay of Quinte. The goals of this stud/ were to 
estimate the magnitude of agricultural diffuse scuroe loadirigs and to 
evaluate the effectiveness and on-farm costs of diffuse source control 
measures. 

Bie study was divided into two phcises. In Fhase One, an overview analysis 
was ocnpleted using readily available data sources. Iliis exercise covered 
the entire Bay of Quinte watershed and generated estimates of sediment (SS) 
and P loads delivered to the Bay fron its major feeder streams. 

Hiase Two caiprised a itiicro-sczde analysis of SS and P loss frcm foar small 
watersheds r^resenting predominant landscape types located in areas that 
are directly tributary to the Bay. Loading rates were estimated for crcp 
and livestock sourx^s ard the potential for control of these sources was 
assessed. Ihe on-farm costs of control measures wtere also assessed. 



N3(S!BSKFE WJHEFam) mftPINGS 

The Bay of Quinte watershed occupies an area of 17,500 km^, 32% of v*iich is 
farmland. Ihe proportion of farmland varies from a lew of 7% in the Crowe 
Basin to 63% in the Irwer Trent. Throughout, a mixed, livestxxJc-based 
agricultural ecorxxny predcminates. 

Ttrtal estimated annucil rural (farm and non-farm) loadings of SS and P to 
receiving streams eire respectively 64,000 tcaTnes and 280 tonnes. Farmland 
accounts for 65% of these SS loads and 79% of P loads. The Kawarthas area 
vpstrean of Lakef ield accounts for the largest share of these stream 
loadings (about 30% of both SS and P) ; this is due to its large size 
relative to other basins. 
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Dif fi:Ge souroe loadings to streams must pass eLLong stream diaimels and 
throu^ numercius inland lakes before reaching tlie Bay. In the course of 
this trareport, 40 to 68% of pho^horus loadings are assianed to be removed 
frcm the water cxDlumn by settling of sediment particles, adsorption to bed 
sediments, biological i^rtaXe, etc. ; only 90 to 170 tonnes of P eventually 
reach the Bay. Areas that are directly tributary to the Bay - the Ijower 
Trent R. , Prince Edward Go., Salman R. , Moira R. , Wilton Cr. and the N^^anee 
- generate 75% of this load. Moreover, over 70% of this loading to the Bay 
is estimated to arrive in the ^ring (F^ruary to May period) . 

EVAIIlftTrOW OF OCWnPL MERgJRES 

Analysis at the small watershed scale covered farm aureais involved in both 
sod-based livestock operations cmd ceish crcp operations. Landscapes that 
were represented included till plain, clay plain, sand plain and drumlin 
areas in the watershed. 

As was expected, the cash crcp operation located cai ste^ sandy soils in the 
drumlin areeis (Murray Hills) generated the hi^iest levels of erosion, while 
sod rotations on the till plain area produced only modest levels of erosion. 

Existing cropping systems are based on fadl tillage with the moldboard plcw 
followed by spring cultivation. Fall tillage with the chisel plcw was 
evaluated as a means of controlling soil loss on sod-bcised rotations, while 
a no-till system was considered for rcw crcps. Both of these systems are 
coipatible with existing rotations and soils, and a few farmers in the 
area have ed-ready steurted experimenting with no-till. 

P loads to streams frcm sod-based rotations were estimated to be reduced by 
about 50% using the chisel plow; while no-till reduced rcw crop loads 
by 65%. Given the likelihood of only peurticil adoption for conservation 
farming s y s t e m s and the extent of cropland in the watershed (43%) , these 
control levels inply that a reasonable long-term target for reduction of 
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crcpland P loads to the Bay of Quinte is ccsisiderably less than 50% - say 

25%. This translates into an annual P load reduction of from 20 to 45 
tans. 

Ihe evaluation of potential livestock loadings were suggested to be not 
significant at a watershed scale, thou^ this does not inply that local 
livestock problems do not exist. 

CM-raPM ECTMCMIC IMPftCT 

Farmers will be affected by both yield and producticai cost inpacts if they 
adept conservation fanning systems, A worst-case forecast suggests that 
livestock operations with sod-based rotations could experience a net annual 
loss of $100 - 200 (assuming 100 acres of crcpland) and that cash crop 
operations (200 acres of crcps) could loose $400 annually. 

These levels of loss can be expected in the first few years as farmers 
switch over to ocaTservaticn practices and acquire new crop management 
skills. Es^aerienoas of Southwestern Ontario innavators indicate however 
that as tillage systems eire adapted to local conditions and refined, yields 
can recover to previous levels and production costs fall. Modifications to 
the moldboard plow and iitproved weed control methods with no-till are key 
elements that are making conservation farming eooncmically attractive to the 
farm operator. 



OCNCLUSICNS 



From an environmental perspective, the merits of agricultural diffuse 
source controls must be assessed according to the relative costs and 
injacts of the conplete range of alternative control measures. An 
important consideration in this assessment is that an agricultural 
diffuse source control program is a long-term undertaking requiring the 
cooperation of at least three agencies - namely, the Ministry of 
Agriculture and Food, the Ministry of the Envircnment and local 
Conservation Authorities. 

The present analysis represents a broad scoping exercise to put 
agricultural sources into perspective. It relies too heavily cxi simple 
modelling analysis and sparse data, and is confounded by a lack of 
ground- level involvement of local agencies in diffuse source analysis 
and control. Before developing control strategies, local agencies must 
develop a clearer sense of the extent and severity of diffuse source 
problems . Integral components of this exercise are inventory and 
targeting studies to establish Where problems exist and to foster a 
sense of the required level of effort for remediation. 

Interest in conservation fanning is already ^parent in the watershed, 
and can be expected to grow. In order to prevent some of the pitfalls 
and disillusionment that can acconpany ecirly efforts to adopt new 
farming technologies, it would be useful if local agencies could offer 
limited support to innovators even before any overedl control strategy 
is developed. Perhaps the sinplest and most effective measure, and 
possibly the dieapest, would be to assist local innovative farmers to 
contact innovators v^^to have been operating in Southwestern Ontario for 
a nurrtoer of years. 
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1.0 iwncDOcnoN 

This report dcxunients the first phase of ai^icultural diffuse source 
analysis for the Bay of Quinte Remedial Action Plan Study. 

Methodology and results are provided for the analysis of diffuse scuroe 
loadings of suspended solids (SS) and total pho^ihorus (P) frcm rural lands 
to the Bay of Quinte. 

Ihe study area for the analysis includes edl drainage basins that are 
tributary to the Bay . Basin divisions that were used in the analysis are 
identified in Table I-l and deleted in Figure I-l. 



TABLE I-l 



DFrr.TNFATTCfi OF BftSPIS IN IHE STUPy AREA 



Bcusin Name 



Receiving Water 



Prince Edward Qxmty 

Wilton-Napanee 

Salmon (including Sucker Creek) 

Moira 

Lower Trent (downstream of Rice Lake) 

Crewe 

Otonabee (Lakef ield to Rice Lake) 

Kawarthas (i^jstream of lakef ield) 



Lower, Middle and Upper Bays 

Middle Bay 

Upper Bay 

l^Dper Bay 

Upper Bay 

Trent River 

Trent River 

Trent River 
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2.0 MEMPDOIDGY 



2.1 Overview 



The cinEilysis of basin-wide loadings is based an the eCT>lication of distinct 
unit area loading rates to agriculturcil and non-agricultural land areas in 
each basin. 

Loading rate information are based on small watershed studies and loading 
estinates therefore represent loads delivered to the outlets of small 
watersheds. S^iarate analyses were ocnpleted to account for losses to sinks 
during transport throu^ Icwer order tributaries to the Bay. 

2.2 Data Ocnpilaticrk 

Data canpilation tasks are outlined in Table 1-2. All data were encoded 
using lotaas 123 spreadsheet software. All data were catpiled for individual 
stm^ area basins as shown in Figure I-l. These basins correspond to basin 
areeis xised in the PIUARG studies referenced in Table 1-2. 

2.3 liJadinq C&lculatlcns 

Loading calculaticns were made by applying unit area loading rates for small 
watersheds to agricultural and other land areas. 

The following PIIJARG regr^^ion relationships were used to estimate unit 
eunea loading rates for agriculturcil eirecis: 

Sediment Loading Rate = -204 + 11.0 (% clay) + 7.9 (% row crcps) 
(kg/ha/yr) [Wall, Van Vliet, Dickinson, 1978] 

Total Kiosphorus Loading Rate = 0.149 + 0.000655 (% clay)^ 

+ 0.000162 (% rOfi crcps) 
(kg/ha/yr) [Miller and Spires, 1978] 



A nunJber of other loading estimation relaticMTships were examined for use in 
this study including: 

SS (kg/ha/yr) = -281.2 + 8.3 (% row crops) + 13.6 (% clay) 

(Wall, Van Vliet and Dickinson, 1978) 

P (kg/ha/yr) = -0.093 + 0.000212 (% row crops)2 + 0.000846 (% clay) 

(Miller and Spires, 1978) 

total N (kg/ha/yr) = -6.16 + 0.49 (% row crops) + 22.84 (animal unit 

density) 
(Ooote and deHaan, 1978) 

nitrate + nitrate N (kg/ha/yr) = -8.03 + 0.42 (% rcw cr ops) 

+ 17.99 (animal unit density) 
(Ooote and deHaan, 1978) 

These relationships did not provide satisfactory results in that a nunnber of 
negative values were obtained for loading rates and, in the case of SS and 
P, values were not within ranges that were ej^iected. 



TftBUE 1-2 
DMA OOMPTLATiaNr TftSKS 



Data Type 



DescriptiCTi 



Ocninient. 



Souroe 



Mapping of Watershed 
Divides 



i^icultural Land-Use 
Data 



Agricultural Diffuse 
Source Infomaticai 



PLIIARG mapping of sub-basins 
and basins (1:250,000) 



MNR Map 21, Southern Ontario 
(1:506,880) 



Crops, livestock, fertilizer 
amplication, general agricul- 
tural land uses 



% clay, 

% xxM crops, 

% farm land, 

Fertilizer and Meinure P. 

P and SS loadings 



Areas of all PUIARG sub-^xisins 
measured by electronic plani- 
meter (2 to 3 replicate measures) 

Used to determine ar^as for 
northern porticais of the Crewe 
and Kawartha basins not covered 
in PUJARG maps 

Enumeration cirea data requested 
in aggregates com^sponding to 
basin areas. Bcxmdary enumera- 
tion areas were eillocated to 
mentoer basins in proportion to 
areas in these basins (determined 
by visual inspection) . 

Data provided by PUUARS were 
aggre^ted to the basin level 
using summation or area-wei^ted 
average f onmilae eis e^jpropriate 



R. Ooote, Research Branch, 
Agriculture Canada 
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statistics CSinada, 1986 
Agricultural Census 



PUJARG (Wall, Van Vliet and 
Dickinson, 1978; Miller 
and Spires, 1978) 



A number of ether loading estimation relatiojiships were exaitdned for use h\ 
this study including: 

SS ()<g/ha/yr) = -281.2 + 8.3 (% row crops) + 13.6 (% clay) 

(Wall, Van Vliet and Dickinson, 1978) 

P (kg/ha/yr) = -0,093 + 0.000212 (% row crops) 2 + 0.000846 (% clay) 

(Miller and Spires, 1978) 

total N (kg^/ha/yr) - -8.16 + 0.49 (% row crops) + 22.84 (animal unit 

density) 
(C3oote and deHaan, 1978) 

nitrate + nitrate N (kg/ha/yr) = -8.03 + 0.42 (% rcw crcps) 

+ 17.99 (animal 
unit density) 

(Coote and deHaan, 1978) 

Ihese relationships did not provide satisfactory results in that a number of 
negative values were obtained for loading rates and, in the case of SS and 
P, vcilues were not within ranges that were ejqjected. 



The total area of agricultural land was estimated as the total area of 
reporting tarwe in the 1986 census. Crops used to define the rcvr crop 
variable include grain com, fodder com and soy beans. The area in these 
crops is divided by total area of r^xarting fairos to estimate the percentage 
of Rcw crops. 

In one case, the Crewe Basin, the estimated SS loading rate was negative 
due to low values for both ind^)endent regression variables. The same 
result likely persuaded PLUARG researchers to crdt a loading calculation for 
the Crowe Basin (Wall, van Vliet and Dickscai, 1978) . In order to derive an 
SS load estimate for agricultural lands in the Crewe Basin, reference was 
made to alternative results by Johrson et eil (1978) . A loading rate value 
of 25 kg/ha/yr was assumed based on information they provide for SS loads 
fron basins with course textured soils and lew rcw crop densities (<25% rcw 
crops) . 



The areas of ncn-agricultural niral lands were estimated as: 

(Watershed area) - (farmland area) - (surfacje area of inland laJces) 

The surface area of lar^r laloes (e.g. Rioe Lake) vras measured directly by 
electronic planemeter while the area of sanall lakes %*as estimated based on 
the proportiQn of points in a dot grid falling on open water in two sanple 
areas to the north of the developed agriculturad zone, /^roodmately 5% of 
the area in the non-agricultural zone was estimated to be ooopied by small 
lakes. The ncai-agricultural areas were assumed to be primarily forested. 
Loading rate data for forested watersheds are ^aranarized in Table 1-3. 
Based on a review of these results, the follcwing loading rates were assumed 
for other land areas: 

SS 20 kg/ha/yr 
P 0.05 kg/ha/yr 



TARTE T-t 



IDftDING RATE nfOh FOR PDRESTED WaTERSHEDS 



Souxx^e 



Su^iended Solids Total Ptiog^^horus 
(kg/ha/yr) (kg/ha/yr) 



Johnson et al, 1978: fine textured soils 40 
(>60% forest) course textured soils 20 

shield 20 



0.20 
0.10 
0.09 



Past and Lee, 1983 
(forest) 



0.005-0.01 



Dillon and Kirchner range 
(forest, igneous) mean 



0.007-0.088 
0.047 



Chester et al, 1980 
( f or^t/wooded) 



1-820 



0.02-0.67 



Ostry, 1982 
(wooded/ idle) 



m 



0.08 
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2.4 D^ivery 

It is expected that there will be sane loss of SS and P loads leaving hi^ier 
order tributiury basins cis they are trzmsported to the Bay. 
Fhosphorus may be lost to bed sediinents by settling of su^sended sediments 
or by direct absorpticn (Haims, et al 1978) . Hill (1981) found a 90% 
instreffln loss of dissolved pho^ihorus during suniner lew flew periods and a 
29% loss over an annual period. Losses in the Avon River system were 
estimated to vary between 24% and 87% (Fortin and Demal, 1983) vJiile losses 
in the lake Sirnooe Basin were estimated at 63% {Anonymous, 1985) . 

Alternative enpirical expressions are availaible to estimate sediment 
delivery ratios (e.g. Khanbilvardi and Rogowski, 1984). Ihese however 
describe the relationship between total sediment yield at the basin outlet 
and gross potential soil loss in the basin and are not v*iat is called for in 
this study. Rather we require a delivery ratio measuring only losses to 
downstream sinks. 

A sinple approaeii relying on the assumption of alternative lew, medium and 
hi^ values for delivery is adopted here. For SS, delivery ratios of 0.5, 
0.75 and 0.99 are used for basins (Gaining directly to the Bay. 

SS loads delivered from upstream basins (Crewe, Otonabee, Kawarthas) , are 
assumed to be subject to further losses in transport throu^ the Icwer 
basin. 

Soluble P is assimed to be transported without loss to the Bay while 
particulate P is assumed to be subject to the same rate of loss eis SS. 
Based on unit area loading data provided by Qiesters et al (1981) , the 
following proportions are assumed: 

agricultural P losses - 10% soluble P 

forest area P losses - 35% soluble P 
Delivery ratio eissurcptions are sumnarized in Table 1-4. Delivery ratios 
from the Kawarthas area and the Otcaiabee Basin are reduced by 80% to aoocunt 
for losses in the large inland lakes in these basins. 



TABt£ 1-4: ITT.TVERy RATIO ASSUMFTIONS 



SUSPENDED SOUPS: 



PH0SHO51K raCM FHOSHKMJIS FPCK 

AGRICLJIJIURAL AREflS ^^) ; 0IHER RURAL AREAS; 



IREHJEARy UPSTOEAM IRIBLTTARY UPSTREAM TREBOTAFY UPSTREAM 

TO BAY OF BAY TO BAY OF BAY TO BAY OF BAY 

m mi m (2) m 



I£W 

»SDIIH 

HIGH 



0.50 
0.75 
0.99 



0.25 
0.56 
0.98 



0.55 
0.78 
0.99 



0.33 
0.61 
0.98 



0.68 
0.84 
0.99 



0.51 
0.72 
0.99 



NOTES: 



(1) 
(2) 



(3) 



Assumed range of values. 

Delivery ratios for inland watershed areas not 

directly triburtary to the tey assume further losses 

as flows pass throu^ downstream areas. 

Assumes 100% delivery of soli±>le fraction and 

delivery of particulate fractiai in proportioi to SS 

delivery. 
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2.5 SeasorBlitv of Loadincts 

Ihe seasorval distribution of sediment loads is illustrated in TahlB 1-5. 
These figures reveal the doninant influence of the ^ring freshet in the 
runoff-erosion process. Average values fron this table are applied to total 
estimated loadirgs to the Bay of Qointe to produce seasonal loading 
estimates. 

TOPTF T-*? 

SEASONAL DISTRTHjnCM OF SUSPENDED SEDTMEWT IDRDS PCR 

CT^TFrrm rivers in SOCJIHERN CWIAREQ 

(Souroe: C3onservation Management Systems, 1986) 

Seasonal Load, as a % of t> ^ atnmiai Trarl(l) 
Basin Spring Surtsier Fall/Winter 



Ausable 

Big 

Big Otter 

Canagagigue 

Credit 

Huniber 

South Nation 

Ihcanes 



74.2 

68.21 

76.0 

83.7 

84.3 

85.4 

83.7 

63.5 



7.1 
13.9 
6.9 
1.2 
6.5 
6.0 
2.4 
6.7 



18.7 
17.9 
17.1 
15.1 
9.2 
8.6 
13.9 
29.8 



Mean Values 



77.4 



6.3 



16.3 



W Spring - February throu^ May; Summer = June thrcu^ SepteanSaer; 
Fall/Winter = October throng January. 
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3.0 RESUUS 

3.1 Basin Characteristics 

Surrmaries of basin ciiaracteristics are provided for 1976 (Table 1-6) and 
1986 (Table 1-7) . Published statistics indicate a 34% increase in the 
prevalence of row cropping on farmland over this period (locail experience 
suggests that this may be hi<^) . Ihe area of farmland has not, hcwever, 
grown as fast; data for Northumberland C3ounty, Hastings County and 
Lennax-Addington, the principal counties within the watershed indicate that 
Inproved farmland meeisuring 218,000 ha m 1976 grew only 3% to 224,000 ha 
in 1981 (CMAF, Agricultural Statistics for Ontario) . 

Livestodc data was not ocnpiled for 1976, iKwever, based on county level 
data, totcil cattle and hogs as represented by animal units were 
approximately 180,000 in 1975 and 151,000 in 1985. 

This Inteavp^riod ocnparison suggests a decline in livestock density and 
more intensive row crcpping in recent years. Ihe latter will exacerbate 
runoff losses of SS, P and other diffuse source contaminants, v*iile the 
change in livestock could be a mixed blessing with respect to water quality. 
On the one hand it suggests that there will be fewer inputs from livestock 
sources. However the total animal unit values conoeeil tl^ underlying trend 
away from cattle (21% decline in number) and tcwards hogs (92% increase in 
numbers) . This shift away fran cattle and tcwards hogs is consistent with 
the observed increase in row cropping, v*iich can be attributed to grain com 
production. At the county level, grain com producticn rose frcm 34,000 ac 
to 71,000 ac frcm 1975 to 1985 vAiile fodder com production fell frcm 45,560 
ac to 29,500 ac over the same period. Ihe change in livestock is therefore 
cne factor causing hi^ier row crop densities in the watershed. 
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TABLE 1-6: SUMMARY Of PLIMRC DATA F£» THE SAY OF QUIHTE WATERSHED, 1976 





TOTAL BASIN AREA-hB:(1) 


CLAY 


IN 1 


MANURE AND 


FARMLAND 

IN ROW 
CR0PS(2> 1 


BASIN 


ANNUAL 


PHOSPHORUS 


LOAD: 


ANNUAL 


SUS. 


SOLIDS LOAD: 


BASIN 


ALL PLUARG 


PLUARG AG'L 


SURF Ate 
S0ILS(2) 


FERTIL. P 
APPLIED(2) 


FARMLAND UNIT AREA(2} 


T0TAL(3) 1 


UNIT AREA(2) 


T0TAL(3) 




SUB-BASINS 


aJB-BASINS 






(kg/hi 


I) 






(2) 




(kg/h«/vr> 


(toones/yr) 


(kg/ha/yr) 


(tonnes/yp) 


PRINCE EOUARD COUNTY 


37,950 


37,950 




18X 




12 




13X 




55X 




0.41 




11.9 




105 


3,098 


WILTON-NAPANEE 


124,700 


124,700 




23X 




9 




6X 




5RX 




0.50 




38.6 




91 


7,345 


SALMON 


126,900 


126,900 




22X 




7 




3X 




59X 




0.47 




31.3 




64 


4.501 


MOIRA 


281.100 


281.100 




19X 




6 




4X 




48X 




0.42 




56.9 




51 


6.831 


LOWER TRENT 


158.225 


158.225 




15X 




13 




12X 




70X 




0.34 




37.8 




53 


6,145 


CROWE 


208,500 


188,400 




11X 




5 




zx 




23X 




0.23 




5.9 




n.a. 


n.a. 


OTANABEE 


155.500 


155.500 




20X 




13 




10X 




MX 




0.42 




44.7 




91 


9,793 


KAUARTHAS 


638,650 


267,550 




18X 




15 




10X 




64X 




0.41 




79.2 




82 


14,697 


TOTAL UATERSHCO 


1.731,525 


1,340.525 




1BX 




10 




7X 




S4X 




0.39 




306.3 




61 


52,409 



NOTES : (1) PLUARG tub-basin areas Measured from orfgfnal iwpptng by planineter. 

(2) Ares weighted average of data for sub-basins used in PLUARC loading calculations. 

(3) Suimation of data for sub-basins used in PLUARG loading calculations. 
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TAMJ 1-7: SUMMJtY OF BASIN CHARACTERISTICS. 1966 



TOTAL AltEA: UATERSHEO - ha 
FARM LAND • ha 
OTHER LAIN) - ha 
AREA OF UATERSHEO IN FARMLAND 
AREA OF FARMLAND IN ROU CROPS 
MEAN CUT CONTENT OF SOILS 
ANIMAL UNIT OENSITT OH FARMLAND 
FERTILIZER INPUT ON FARM LAND • 







PRINCE 


WILTON- 


SALMON 


MORIA 


LOUER 


CROUE 


0T0NA8EE 


KAUARTHA 


TOTAL 






EDWARD CO. 


NAPANEE 






TRENT 








UATERSHEO 




<1| 


3r,950 


124,700 


126,900 


281,100 


158.225 


208,500 


155,500 


661,150 


1,754,025 




m 


17,671 


57,993 


46,501 


69.535 


100. 128 


15,000 


87.030 


173,667 


567,525 




m 


19,314 


63,530 


76,571 


201,490 


55.331 


184,286 


65,209 


464,270 


1.130,000 




m 


4IS 


4A 


37X 


25X 


63X 


7X 


S6X 


26X 


32X 




m 


13K 


BX 


6X 


7X 


13X 


3X 


9X 


9X 


n 




151 


^n 


23X 


22X 


20X 


15X 


10X 


20X 


18X 


m 


- «/ha 


(4) 


0.21 


0.24 


0.24 


0.24 


0.28 


0.20 


0.32 


0.29 


0,27 


kg/ha 


(4) 


64 


48 


34 


44 


94 


18 


93 


74 


59 



NOTES: (1) Measured from original PLUARG iwppii^. 

(2) 1986 cenatis data. 

(3) EatiMted as watershed area (ess farmland area hkI the area of fntwid lakes. 

(4) Calculated using 1986 census data. 

(5) Based on PLUARG data. 
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The data descaribiug the proporticai of watershed area in farmland in 1976 
(Table 1-6) and 1986 (Tteble 1-7) are difficult to interpret. At face value 
the nunfcers suggest a decline from 55% in 1976 to 32% in 1986. Ihis not 
likely a valid cccparison, in li^t of alternative statistics; for exanple 
the area of principal field crops has changed by cnly 0.5% fron 1975 to 1985 
(CWAF, Agricultural Statistics for Csitario) . The difficulty may lie in the 
treatment of area within the PIUARG studies and cur cwn. 

Alternative area measurements are provided in Table 1-8. EUIARG farm area 
data was inferred by oattparing unit and total agricultural loading figures 
(no published PLUARG source of area data was located) . The eirea estimate 
obtained for the entire watershed - 820,000 ha - was considerably less than 
the measured total watershed area of 1,750,000 ha but greater than the 1986 
census data on farm area - 570,000 ha. 

No ei^lanatlon for these discrepancies is afparent at this time, however 
they are not liJcely to be criticcd since the percentage farmland area data 
are not used in loading calculaticans. 



15 



TABLE 1-8: COMPARISION OF BASIN AREA MEASUREMENTS 



MEASURED BASIN AREA (ha) : 



BASIN 



ALL PLUARG 
SUB-BASINS (1) 



PRINCE EDWARD COUNTY 

WILTON-NAPANEE 

SALMON 

MOIRA 

LOWER TRENT 

CROWE 

OTANABEE 

KAWARTHAS 



TOTAL WATERSHED 



37,950 
124,700 
126,900 
281,100 
158,225 
208,500 
155,500 
638,650 



PLUARG AG'L 
SUB- BASINS (2) 



AG'L AREA 
FROM PLUARG 
ANALYSES ( 3 ) 
(ha) 



1,731,525 



37,950 
124,700 
126,900 
281,100 
158,225 
188,400 
155,500 
267,550 



1,340,325 



29,435 

78,532 

68,873 

135,251 

113,742 

25,248 

107,283 

187,791 



818,211 



AG'L AREA 
FROM CENSUS 
DATA (4) 
(ha) 



17,671 
57,993 
46,501 
69,535 

100,128 
15,000 
87,030 

173,667 



567,525 



NOTES 



(1) PLUARG sub-basin areas measured from original mapping 
by planimeter. 

(2) Includes only PLUARG sub-basins for which SS and P loading 
estimates were made. 

(3) Area data used in PLUARG calculations determined by 
dividing total load by unit area loading estimates. 

(4) Total area of farms reported in the 1986 census. 
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3.2 ^y^±^J^da^_of_^_ffl]d.PtoBTOiivixg.Sta«ffi 

Final results for estimated loadings to receiving streans are prcrvided in 
Taible 1-9. unit loading valxies are within the same range as the previews 
PtmRS estimates (Table 1-5) with some increase reflecting hi«^ier rcw crop 
values. A total SS loading fron farmland of 41,500 T is predicted for 1986. 

Ihe change in row crops did not have a significant effect on P loading rates 
in the watershed. Minor differences for individual watersheds between 1976 
ana 1986 cancel out at the total watershed level. A total annual loading of 
222 T is predicted. Both SS and P loading estimates for farmland are belcw 
the PUIARG figures due to the ssotaller land base assumed for the analysis. 
Loadings frcm other land areas amoturt in total to 22,600 T SS and 57 T P and 
total loadings are 64,100 T SS and 278 T P. 

imyn^ tributary basins, the Kawarthas contribute the greatest share of both 
SS and P due primarily to the size of this area. Amcsig basins that are 
direct tributaries to the Bay, the Lower Trent is largest tut has farmland 
loadirgs vtiich are coiparable to those fron the Wilton-Napanee Basin. This 
basin is considerably smaller but has unit loading rates that cure hi^er due 
to the hitler clay content of its soils. 
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TABtE 1-9: ESTINAIES OF SUSPEMDED SOLIDS AND PHOSPNORUS LOADINGS, 1906 



PRINCE WILTON- 
EDWARD CO. NAPAHEE 



SALHON MORI A 



LOWER 
TRENT 



CROWE OTONABEE KAWARTHA 



ESTIMATED LOMOINGS FROM FARM LAND: 

UNIT AREA LOAD - SUSPENDED SOLIDS(ka/ha/yr> 
■ PHOSPHORUS (k9/ha/yr) 

TOT. AREA LOM> - SUSPENDED SOLI0$(T/yr) 
- PHOSPHORUS (T/yr) 



ESTIMATED LOADINGS FROM OTHER LAND: 



TOTAL 
WATERSHED 



101 


112 


86 


65 


61 


25 


84 


64 


n 


0.40 


0.50 


0.47 


0.41 


0.32 


0.22 


0.41 


0.37 


0.39 


1,779 


6,470 


3,996 


4.517 


6,101 


225 


7,273 


11,113 


41,474 


7.1 


28.9 


21.8 


28.2 


31.9 


3.3 


35.9 


64.9 


221.9 



UNIT AREA LOAD - SUSPENDED SOLI0S(kg/ha/yr) 

- PHOSPHORUS (kg/ha/yr) 

TOT. AREA LOAD - SUSPENDED SaiOS(T/yr) 

- PHOSPHORUS (T/yr) 



20 


20 


20 


20 


20 


20 


20 


20 


20 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


386 


1,271 


1,531 


4.030 


1,107 


3.686 


1,304 


9,285 


22,600 


1.0 


3.2 


3.8 


10.1 


2.8 


9.2 


3.3 


23.2 


56.5 



LOADINGS FROM ALL RURAL LAND AREAS: 



TOT. AREA LOAD - SUSPENDED SOLI0S(T/yr> 
- PHOSPHORUS (T/yr) 



2,165 


7,740 


5,528 


8,547 


7,208 


3.911 


8,577 


20,399 


64,074 


8.0 


32.0 


25.7 


38.3 


34.6 


12.5 


39.1 


88.2 


278.4 
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3.3 Deliverv of SS and P to the Bay of Quinte 

Etetimated delivery ratios emd delivered loads are outlined in Table I-IO. 
Generally, delivery ratios at the hi^ end are anticipated since sediment 
loads that reach major stream channels will consist of fines that will not 
readily settle. 

Focusing en the high loading estijnates, it is evident that those basins that 
are directly tributary to the Bay (Wilton-^Japanee, Salnoi, Moira, Lcwer 
Trent) are the principal contributors accounting for apprradmately 75% of 
totail delivered P loads and about 70% of SS loads (See Figure 1-2) . 



3.4 Seascnality of ijx *riinafi 

Seascanal loadings are provided by basin in T^le I-ll while in Table 1-12, 
seascaial loadings are outlined in terms of receiving waters. Based on th^;e 
results, spring loadings to the l^jper Bay account for 61% of total annual SS 
and P loads delivered to the Bay of Quinte over the year. 
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BAY OF QUINTE 

REMEDIAL ACTION 

PLAN STUDIES 

-RURAL DFFUSE SOURCES- 



Leqend dot watershed loading) 



t/yr 




10 Bay 



lo Suawit 



FIGURE 1-2 



ESTIMATED 
PHOSPHORUS L0ADINK3 



TABLE 1-10: DELIVERY OF SUSPENDED SOLIDS AMD PHOSPHORUS TO THE BAY OF QUINTE 

FROM RURAL DIFFUSE SOURCES 



PfllNCE WILTOM- 
EDUARD CO. NAPANEE 



SALMON 



NOftIA 



LCUER 
TRENT 



DELIVERY OF SUSPENDED SOLIDS LOADS TO THE BAY: 



CROWE 



OTOMABEE ICAWARTHA 



TOTAL 
WATERSHED 



DELIVERY RATIOS - LOU 

- INDIUM 

• HIGH 

DELIVERED LOADS - LOU 
(t/yr) - MEDIUM 

• HIGH 



0.50 


0.50 


0.50 


0.50 


0.50 


0.25 


0.050 


0.050 


0.26 


0.75 


0.75 


0.75 


0.75 


0.75 


0.56 


0.11 


0.11 


0.43 


0.99 


0.99 


0.99 


0.99 


0.99 


0.98 


0.20 


0.20 


0.62 


1,082 


3,870 


2,764 


4,273 


3,604 


978 


429 


1,020 


16,020 


1.62A 


5,805 


4,146 


6,410 


5,406 


2.200 


965 


2,295 


28.850 


2,U3 


7,663 


5,473 


8,461 


7,136 


3,833 


1.681 


3,999 


40,389 



DELIVERY OF PHOSPHORUS LCMOS TO THE BAY: 



DELIVERY RATIOS - LOU 

- MEDIUM 

- HIGH 

DELIVERED LOADS - LOU 
(t/yr) - MEDIUM 

- HIGH 



0.57 


0.56 


0.57 


0.58 


0.56 


0.46 


0.07 


0.04 


0.31 


0.78 


0.78 


0.78 


0.79 


0.78 


0.69 


0.12 


0.06 


0.44 


0.99 


0.99 


0.99 


0.99 


0.99 


0.99 


0.20 


0.10 


0.58 


4.5 


18.0 


14.6 


22.3 


19.4 


5.8 


2.7 


3.3 


90.6 


6.3 


25.0 


20.1 


30.3 


27.0 


8.6 


4.8 


5.6 


127.8 


8.0 


31.8 


25.4 


38.0 


34.3 


12.3 


7.7 


8.7 


166.1 
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TABLE 1-11: SEASONAL DELIVERY OF SUSPEWEO SOLIDS AND PHOSPHORUS 
TO THE BAT OF OUINTE FROM RURAL DIFFUSE SOURCES 



PRINCE 
EDWARD CO. 



WILTON- 
NAP ANEE 



SALMON 



NORIA 



DELIVERY OF SUSPENDED SOLIDS LOADS TO THE BAY: 

(high load delivery scenario, t/yr) 
SPRING - February throush Nay 1.650 5,900 4,214 6,515 

SUH1ER - likfte through Septairiaer 129 460 328 508 

FALL/WINTER - October through January IM 1,303 930 1,438 



DELIVERY OF PHOSPHORUS LOADS TO THE BAY: 
(high load delivery scenario, t/yr) 
SPRING - February through May 
smwER - June through September 
FALL/WINTER - October through January 



6.1 
0.5 
1.4 



24.5 
1.9 
5.4 



19.6 
1.5 
4.3 



LOWER 
TRENT 



CROWE OTONABEE ICAWARTHA 



TOTAL 
WATERSHED 



29.2 
2.3 
6.5 



5,495 

428 

1,213 



26.4 
2.1 
5.8 



2,951 
230 
652 



1.295 
101 
286 



9.5 
0.7 
2.1 



5.9 
0.5 

1.3 



3,079 
240 
6S0 



6.7 

0.5 
1.5 



31,099 
2,423 
6,866 



127.9 
10.0 
28.2 
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TABLE 1-12! SEASONAL DELIVERY TO UPPER MIDDLE AND LOWER BAYS 

FROM RURAL DIFFUSE SOURCES 



UPPER MIDDLE AND TOTAL 

BAY LOWER BAY WATERSHED 

DELIVERY OF SUSPENDED SOLIDS LOADS TO THE BAY: 

(high load delivery scenario, t/yr) 

SPRING - February through May 24,704 6,396 31,099 

SUMMER - June through September 1,925 498 2,423 

FALL/WINTER - October through January 5,454 1,412 6,866 



DELIVERY OF PHOSPHORUS LOADS TO THE BAY: 

(high load delivery scenario, t/yr) 
SPRING - February through May 101.6 26.3 127.9 

SUMMER - June through September 7.9 2.0 10.0 

FALL/WINTER - October through January 22.4 5.8 28.2 
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EVAnanoN of MRicDiauRiiVL NCNPomr souho: consols 



1.0 miHDUxjricw 

Bie purpose of phase II of the agricultural diffuse souroe analysis is to 
examine farming practices in more detail than provided in Riase 1 in orxier 
to assess the potential for c o n tr ol of agricultural diffuse souroes and to 
determine associated on-faurm costs. 

Ihe emedysis is beised on detailed subwatershed scale modelling of 
agriculturELL diffuse source loadings to receiving waters. While in Phase I, 
the analysis of sediimait and phosphorus loadings was based on a^regate 
watershed characteristics, modelling in this phase relies on a detailed 
moping of the landscape in a watershed. This mapping results in the 
delineation of a patchwDrk of m^ units or "polygons: that are honcgenecus 
in terms of soil and tcpogr^iiic characteristics and crcpping patterns. The 
Universal Soil Loss Equation (USIZ) is used to estimate erosion on each one 
of these polygons v*iile delivery to receiving streams is determined by 
considering the slope, length and rou^iness characteristics of the overland 
flow path frcm each polygon to the stream. All of this is done by the 
ccnputer model, GAMESP (Cook, et. al., 1985.). 

The subwatersheds selected for evaluation using GAMESP are located in eireeis 
that are directly tributary to the Bay. these areas ctxitain one half of the 
total fcurmland in the watershed and account for 75% of pho^ahorus (P) 
loadings to the Bay (Part I, Section 3.3) . 
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2.0 MEEHODOIOCT 

2.1 General Approacii 

Foot small subwatershed areas ware selected to be r^resentative of major 
agroremic ard physiogra^iuc features in watershed areas draining directly tx) 
the Bay. Ifodelling analysis was conducted to characterize adsting farming 
practices in each of these. M odel inputs were then ciianged in order to 
represent the adopticn of appropriate conservation farming methods and the 
analysis was reseated to determine ijpacts cx\ phosphorus and sediment 
delivery to each &±watershed cutlet. 

IMit loading rate information was used to characterize phosphorus loadings 
from livestock in the basin. 

Qn-farm econcrdc impacts were assessed based on an analysis of crop budgets 
cuid capital costs. 



2.2 Subwater^ied Selection 

Subwatershed areas were identified based on an analysis of physiography, 
soils, land use ard topogre^y. Broad candidate areas were first delineated 
within each major physiogr^iiic zone - clay plain, till plain, sand plain, 
and drumlinized till plain. Within these areas, a screening exercise was 
ccnpleted using the following criteria to identify preferred sutwatersheds: 

1. Predominantly agricultural land use as identified on O.M.A.F. land 
Use S y steans Vappwq. 

2. craitaining oamcm soil types representative of the physiogr^Aiic 
zones (based on county soil maps) . 

3. Well defined watershed area aooessitole ancVor viewable frcro 
roadside areas. 

4. 100 to 200 ha in size. 
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Waterated boundaries were delineated for selected subwatersheds and these 
areas were reviewed with the client and with a local Conservation Authority 
representative (J. Relleher, Lower Trent Oonservation Authority) . 



2.3 Eata Oollection 

A field survey of subwatersheds was oonducted en Septestiber 9 and 10. 

On the first day, a windshield survey was conducted, during \rfiich leind vises 
were rxated, existing crops were recorded, building locations were identified 
and any livestock activity was recorded. Crcp and livestock activity in the 
vicinity of each subwatershed was also noted to give a more oonplete picture 
of local farming picictioes. 

On the second day, each watershed was revisited to verify r^xjrted soil 
types. Tliis was done by probing of roadside soils. Slope classes were 
ocaifinned on county soil naps. 

Following the field work, further information on farming practices was 
obtained by phone ccdls to knowledgeable individuals in the local 
agricultural community. 

2.4 Preparation of caMESP Imuts 

The first step in data set preparation is delineation of homogeneous land 
cells or polygons within the study area. Overlays of soils (including slope 
class) , land use, and drainage network mc^js were used to define polygons. 

Field data on Isaid use were transferred to aericil photographs of each basin 
(1:8,000) arri other overlays were pr^iared at this scale. Ihe 
micro-drainage network v^s interpreted from topographic mapping (1:25,000) 
and the aerial photographs. Broad polygons define field areas experiencing 
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predcminantly sheet and rill flow while neurcwer polygCTis c3ef ine watervays 
or draineige swales. 

Data irputs are required for each polygon. The methods and data scuroes 
used to ceQculate these eire outlined in Table II-l. 



2.5 Livestock loadlm n»Tr^i1?rt-irrK 

A |iio^4K)rus loadir^ rate of 0.15 kg • animal unit"^ • yr"^ was assumed in 
order to estimate livestock related phosphorus loads (Robinson and Draper, 
1978) . A livestock population for each watershed was estimated based on 
animal density data frcra the 1986 cer^us (see Part I, Table 1-7) . 
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DATA TYPE 



TABLE II-l 
GEHERATia^ OF GAMESP INHTT CftTA 

ASSUMPTIONS AND 

Esmc^ncw h«xedure 



DMA SOURCES 



Oover Factor (C) 



Soil Erodibility 
Factor (K) 

SlcDpe (S) 



Slcpe Length (L) 



Rainfall Erosion 
Index (R) 



C factors represent average 
oover conditions over the full 
rotational cycle (4 to 7 years 
detailed calculations were 
undertaken based on crop stage 
informaticn for rainfall energy, 
crqp oover, sod factcars, etc. 

interpreted frcm soil series 
information 

based on slcpe category for 
soil series on county soil 
maps; slope, categories were 
verified and where necessary 
adjusted based on field notes 
and topographic map information 
mi<^int of slope range 
assumed for all but waterway 
cells for vdiich lower limit 
on slope was used 

measured as the polygon width 
cLLong the directic»i of 
overland flow 

seasoncil and annucd R values 
obtained from rainfall data 
for KingstcMi, ttitario 



Wirschmeier and 
Smith, 1978 



- Wall ^ al, (1980) 



- ocfurrty soil Ttaps 



- Cook et al. (1985) 



Practice Factor (P) - set-equcil to one for all polygons 

Mannings N - interpreted frcm vegetative 

oover and soil rcuc^iness 
information 
- average N values covering the 
full rotatiCTi estimated for 
annual and seasonal periods 



- Ocxak et al. (1985) 



Hydrologic 
coefficient (HC) 



PDlygon Size 



interpreted frcm informaticai 
on proodmity of polygon to 
stream, soil permeability and 
seasonal condition 

measured by electronic 
Planimeter 
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2.6 fYr-fprp Wnrwv^if TfTfirih 

O.M.A.F. CrtJp Buigeting Aids (1987) provided the basis for estimaticKi of 
ecjonondc effects related to crop managesnent measures. CXistcm rates in these 
bir^ets were revised using information fron Fisho: (1987) in order to more 
closely reflect Eastern Oitario ocnditiGns. 

Yield data and oxjp values are based en five year ccunty averages (O.M.A.F., 
1987) . Yield inpacts reflect recent researxdi on tillage systans (see 
Section 3.0 for specifics). 

Adjustments to reflect conservation practices were based en assuirptions 
regarding changes in the number and type of field c^jeraticaTS and the type or 
quantity of ccop protection iiputs regoired. 

Livestock management measures are evaluated vising representative costs for 
equipnent and/or structures. Econonic iiipacts on livestock operations due 
to crx^ yield effects are not aneaysed by addressing the livestock 
prtjduction system. Rather, livestock related eocnomic inpacts due to 
croppir^ effects are assumed to be assessed with sufficient accuracy on tiie 
basis of r^wrted county crop value figures, the crop value being used to 
represent the on-farm value of crops as feed. 
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3.0 rasmas 

3.1 gtijwatershed Oiaracteristics 

Ixxaticns of the farm subwatershads selected for detailed modelling analysis 
are depicted on Figure II-l, v*iile certain sutwatershed characteristics are 
provided in Tables II-2 and II-3. 

Soil characteristics cbserved in the field oonf inned ocuOTty soil meting for 
the four sites (Table 2) though slopes were scBMwhat less than those 
indicated on soil ine^>s for Sites 1, 3, and 4. The steepest slopes, found in 
the Murray Hills area, were in the 10 to 15% range, and slopes in the 5* to 
9% range were observed near Frankfort and on Cold Creek. 

Cropping patterns at all sites suggested that forage based rotations 
predominate. These appear to be hay/com rotations in many cases though 
grains were eilso evident. 

Observed crop patterns were generally in agreanent with Land Use Systeans 
making {Table 3) with the exc^jtion of the r^xDrted use on the land Use 
System maps of some continuous rev? crop systems including soy beans at three 
of the sites. No soybeans were evident at the sites during site visits. 
However, com/bean rotations were observed in the vicinity of the hftirray 
Hills site. Much of that site was recently idled and may well have been in 
a cortybean rotation in the peist as is shewn on land use systems maps. 

The following rotations are reported to be representative for the area 
(D. Tocmbs, O.M.A.F.): 

hay/hay/hay/oom/com 

hay/hay/hay/hay/corrv/com 

hay/hay/hay/oorrVcorrv'graiiVgrain 
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BAY OF QUINTE 

REMEDIAL ACTION 

PLAN STUDIES 

-RURAL DFFUSE SOURCES- 



1 A SE of Frankfort 
2A E of ■•■■*«• 

3 A Murray HMa 

4 A Com Crook 

Eof Woolor 



FIGURE 11-1 

LOCATION OF SUB- WATERSHEDS 
FOR DETALED ANALYSIS 



TRRTF TT-:> 

SUBWaHRSHED CH?\RACrERISTICS 



SITE WCKFICH SIZE^^) FHYSI0G3?AIHIC(2) 

(ha) zam 



soiis(^) 



1 SE of Frankfort 52 day Plain with 

Dmmlins 



2 



E of Belleville 



179 



»jrray Hills 



CJold Creek 
E of Wooler 



106 



Till Plain 



176 DnmLinized Till 

Plain 



Sand Plain 



inperfectly to poorly 
drained clay-loam 
textxired material 
(Elmbrook Clay) 
seuTdy loam till cai 
drumlins (Bondhead 
sandy loam) 

inperfectly to well 
drained, loamy to 
silty loam textures 
with glacial till at 
d^jth (Wampoos or 
Bcxidhead soil series 
with Sidney Clay in 
depressions) 

well drained sandy 
loam (Bondhead san:^ 
loeon) 

well drained sandy 
loam (Brii^ton sandy 
loam) 



NCfTES: 



(1) as measured by electronic planimeter 

(2) chE^nan and Putman, 1984 

(3) based on site in^jecticxi, Septentoer 9, 1987 
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TRRTF. TT-? 







SUEWAl'EHSHil) 


AtMCUmURAL lAND USE 




SUBWATE3SHED 


LrVESTOCK(^) 
C*r PAS'iORE 


CROPS IN 1986 (^) 


lAND USE SYSTEie 
IN 1978(2) 


1 


- Frankfort 


none 


com, idle, grain 
pafTture, hay 


continuous rcw crop 

com 

grsiin 

idle 


2 


- Belleville 


a few 

beef 

cattle 


pasture, com, hay 


mixed 
oom 
grain 
hay 


3 


- Morray Hills 


none 


idle, winter wheat, 
grain, hay 


ccHTitinuous row crop 
grain 


4 


- Cold creek 


none 


hay, oom, grain, 
idle, (soybeans 
cbserved in 
vicinity) 


oom 

grain 

continuous row crop 

hay 



NOTES: (^) based on site inspection, S^jtettiber 9, 1987 

(2) based en 1978 Canada Land Inventory Agricultural Land Use 
System Mapping (O.M.A.F. ) 

- continuous row crop - cash cropping of com and soybeans 

- oom - com, soybeans and grain predcBiinate, sane hay 
possible 

- grain - grain and hay predcminate 

- hay - hay and grain predcxriinate, paistaore 

- mixed - oom, hay, grain and pastxire 

- idle - land that was onoe cleared for cropping but that has 

not been cropped for 5 or more seasons; this category 
does not include fallow cropland. 
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For any cxantinuous rcw caxpping, a four year cycle in cam and beans is 
likely. 

The sod-based rotations suggest a dairy/beef based farm ecxaxmy in the 
area, but a few pastured cattle were observed at the sufcwatershed sites. 

3.2 Estimated Cixpl^ Tifi jrartinrig nf Rof^iTiiprit : and Riosphoarus with 
C Xj i vtaiL ional Running Practioes 

GAMESP data inputs are suninarized in Appendix 3. These data reflect the 
assuitptiOTi that a ocmntai rotation is applied to eill cropland within each 
subwatershed. Ihe analysis therefore reflects long-term conditions rather 
than crops in a single year. 

The assignment of rotations to watersheds, shewn in Table II-4, was based 
on observed cropping practioes. 

Predictions of sediment and phosphorus delivery to the subwatershed cutlets 
are provided in Table II-5. Estimated loading rates are higher than 
farmland loading values derived using PIUAPG regression relationships (see 
Part I, Table 9) . Ihis is to be exp&cted for the following reasons: 

1) cropping practices for the subwatersheds are more intensive than 
would be the case on eiverage for all farmland in this area. 

2) GAMESP watersheds in this study are smaller than those underlying 
the PUIARG relationships and will likely esdiibit hi^ier rates of 
delivery as a reailt of the shorter flow paths to the outlets. 

Althou^ we can explain the relative meignitudes of the PtUARG amd GAMESP 
results, a direct oorparison of the modelling results is of limited value 
and meaning since the two approaches differ considerably in scope and 
piapose and in terms of underlying assunptions. 
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TRBIE II-4 



SUBWfiTERSHED CROP BPIftTICWS 



vamnatiC^) 


SITE 1 
ERANKl-UKl' 


SITE 2 


SITE 3(^) 
MJKKAY H. 


SITE 4 
OOID CR. 


3IV2C(2) 


X 


X 


X 


X 


4P^2CC2) 


- 


w 


- 


X 


3IV2G/2C(2^3) 


X 


X 


- 


X 


2C/5B(4) 


«■» 


— 


X 


^ 


NOTES: (1) H - 
C - 
G ■ 
B - 


- hay 

- com 

- grain 

- soybean 









(2) C = silage cam 

(3) G = spring grain 

(4) C = grciin corn 

(5) Much of the Murray Hills site was recently idled. For 
purposes of analysis, this idle land was assumed to be crc^ped. 
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TABIf: II-5 

SUBMMB^tffiP EELTVF1?V OF SEDIMEl?r AND PH0SgiC3FiU5 
ASSUMING CrWVEWTICMAL FAFMING HRACTICES 



SITE AMD VCflXnOti 



SEASON TCNNES TONNES/HA 



CEIJVERED fflD6fflC3P3[K 
KG KG/HA 



Site 1 f Frankfort) 



3IV2C/2G 


spring 
suinner 
emmial 


74.9 

16.1 

271.0 


1.45 

1.03 

17.37 


3IV2C 


^ring 
smntner 
annual 


58.4 

10.8 

195.7 


3.74 

0.70 

12.54 


Site 2 ^Belleville) 
3fV2C/2G 


^ring 
smtmer 
annual 


40.3 

8.8 

147.7 


0.2 

<0.1 

0.8 


3IV2C 


paring 
suitiner 
annual 


32.0 

6.0 

108.2 


0.2 

<0.1 

0.6 


Site 3 ^Murrav Hillsl 
3IV2C 


^ring 
suimner 
annual 


508.7 

92.5 

1720.5 


2.9 

0.5 
9.8 


2C/2B 


^ring 

suinner 
annual 


929.6 

402.0 

4372.3 


5.3 

2.3 

24.9 


Site 4 fOold Creek.) 
3IV2C/2G 


spring 
sunner 
cinnual 


331.5 

153.9 

2170.6 


3.1 

1.5 

20.6 


3IV2C 


^ring 
suntner 
annual 


253.7 

101.6 

1538.3 


2.4 
1.0 

14.6 


4IV2C 


spring 
smnofBr 
amial 


204.2 

81.3 

1237.8 


1.9 

0.8 

11.7 



89.5 


1.7 


25.8 


0.5 


251.2 


4.9 


73.5 


1.4 


18.7 


0.4 


193.9 


3.8 


69.0 


0.4 


20.6 


0.1 


195.9 


1.1 


57.6 


0.3 


15.3 


0.1 


153.8 


0.9 


457.2 


2.6 


128.1 


0.7 


1382.2 


7.9 


756.7 


4.3 


387.3 


2.2 


3332.5 


19.0 


328.3 


3.1 


172.5 


1.6 


1669.4 


15.8 


264.7 


2.5 


124.1 


1.2 


1219.9 


11.6 


222.9 


2.1 


104.1 


1.0 


1004.0 


9.5 
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GAMESP results are of interest primarily as an in±Lcaticai of the potentied 
for control of SS and P loexiings by means of erosion cxrrtrol. Fran this 
per^)ective, it is useful to note the relative magnitude of loading rates 
across subwatersheds and rotations. As is to be expected, higher delivery 
rates are associated with steeply sloped terrains and the more intensive 
cropping systenis. 



3.3 Tn ygtfTh of QarTBery ^^^rn Varmi rg RractJoes 

Conservation farming practices oonpatible with existing farming systems 
were considered to include: 

— cross-slope farming 

^ contour farming 

■* reduced tillage: chisel plow, no-till 

Cross-slope and ccotour farming were both ruled cut for modelling purposes. 
Slc^aes were generally too conoplex for contour farming. Cross-slope farming 
would have its greatest iitpact on the more moderate slopes found at the 
Cold Creek and Frankfort sites, but its efficacy diminishes on steeper 
slopes lite those in the Morray Hills. Mbreover, th^e drumlin slopes may 
be sufficiently ste^ to dissuade cross-slcpe field operations. In this 
re^ird ocaistraints relate to safety and also to loss of grain vAien combines 
operate side ways on steeper slopes. Ctoserved field operations in the 
Murray Hills area were consistently cdigned with the slopes. 

CDDss-slope fannir^ on the moderate slopes will have less inpact cm soil 
loss than reduced tillage operations. Reduced tillage operations are 
therefore used to establish the potential for reduction of soil loss, with 
cross-slope farming generating an inpact that will be somewhat less. 

Ihe chisel plow and no-till are considered as basic options for increasing 
surface residues to control erosion. No-till is not a preferred option an 
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the finer textured and more poorly drained soils due to yield effects (Vyn, 
1986) . Neither system was assaated to be suitable for establishing a crop 
in the first year after hay, thou^ no till com can follcw hay. 

In li^t of the constraints outlined above, it was assumed for purposes of 
analysis, that a chisel plow could be used in the place of the inoldboard 
plow for fall tillage in the sod based rotation (exo^t for sod breaking) 
and that a no-till systan could replace conventioneil tillzige altogether in 
the conVbean rotaticai in the Murray Hills. These assutrptions place 
greatest enphasis en control of erosion in the most vulnerable system - 
i.e. the com/bean system. 

Results of the analysis of soil loss and delivery are presented in 
Table II-6. On an annual basis loading rates for sediment and pho^jhorus 
are reduced by 44% to 54% by fed.! chisel plowing and by 65% with no-till. 
These results do not reflect modifications in fertilizer application 
methods v*iich will affect P loss. 

GAMESP results do not lend themselves directly to extrapolation to all 
fcunniland in the Bay of Quinte watershed. Any extrapolation must tate into 
account that it is unlikely that ccniplete or even widespread adoption of 
conservation farming will be achieved in the watershed in a 10 to 20 year 
planning period; mDreover, only 43% of the farmland is currently cropped 
(see Appendix 2) . For these reasons, the liicely levels of loading 
reduction will be lower; for purposes of planning, a 25% loading reduction 
is considered reeisonable as a long-term goal. 



3.4 AssFgymFnt of Livestock Daadinqs 

Livestock density, roeasurBd in terms of annual units (AU) , over eLll 
farmland in the Bay of Quinte Watershed is 0.273 AU/ha (Part I, Table 1-7) 
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SUBWATERSHED DEUVERy OF SEDIMENT AND FH06FHCMJS 
ASSUMING OONSERVATION FARMING mACTTCES 

n fif jVFraiT) SEDPE<rr aEXJVERED FHOSmORUS 

SITE AND ROTMTCN SEASON TONNES TONNES/HA H3 KS/HA 



Site 1 fFrankfortl 












3H/2C/2G 


spring 


35.1 


0.68 


49.2 


1.0 




sumner 


10.0 


0.64 


17.6 


0.3 




emnuEd 


123.9 


7.94 


135.2 


2.6 


3H/2C 


spring 


28.0 


1.79 


41.1 


0.8 




summer 


7.3 


0.47 


13.8 


0.3 




annucil 


101.9 


6.53 


115,9 


2.2 


Site 2 fBellefville> 












2B/2C/2G 


^ring 


20.3 


0,1 


40.4 


0.2 




sumner 


5.9 


<0.1 


15.2 


0.1 




annual 


72.4 


0.4 


112.6 


0.6 


3IV2C 


spring 


16.4 


0.1 


34.2 


0.2 




glllHHti^]P 


4,5 


<0.1 


12.2 


0.1 




annual 


60.2 


0.3 


97.6 


0.5 


Site 3 mjrrav Hills^ 












3H/2C 


spring 


241.4 


1.4 


261.6 


1.5 




suniner 


4.5 


0.3 


92.2 


0.5 




cinnual 


60.2 


5.1 


271.3 


4.8 


2C/2B 


^ririg 


323.4 


1.8 


325.2 


1.9 




suntnier 


84.3 


0.6 


148.1 


0.8 




annua] 


1452.4 


8.3 


1183.2 


6.7 


Site 4 fOold Creek) 












3IV2C/2G 


spring 


143.4 


1.4 


168.5 


1.6 




^mnier 


84.3 


0.8 


107.1 


1.0 




annual 


913.4 


8.6 


767.3 


7.3 


3H/2C 


^ring 


112.4 


1.1 


139.0 


1.3 




summer 


60.4 


0.6 


82.3 


0.8 




cmmir)] 


742.2 


7.0 


641.0 


6.1 


4IV2C 


^ring 


92.2 


0.9 


118.9 


1.1 




suiniier 


50.7 


0.5 


71.8 


0.7 




annual 


606.8 


5.7 


538.9 


5.1 
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Hiis valtie can be attributed primarily to cattle- Fhcjsphorus loadings 
potentieaiy associated with this livestock pcpulatiOTi are reported in Table 
II-7 for the GAMESP subwatersheds. 

Estimated loeuiings are at least an order of ne^piitude lower than loadings 
frcm croplemd. While these results eire very tenuous, they suggest that as 
a means of reducing agricultureLL loadings greatest caaaphasis at the 
watershed level be placed on crcpland measures rather than livestock 
mscisures. This does not preclude the need to addrRss site-^secific 
problens v*iere livestock pollution potential is a significant local 
problem. 

3.5 On-Fcirm Eocnonic Inyact s of Cignservatlon Farmir g Prafr hjces 

A partial budget approach is used to assess on-farro eoonamic ijipacts of 
soil ccaiservation. Ihis requires that assunpticsTs be made about production 
costs, crcp yields and crcp values, long term econcinic implications of 
soil erosion on crop product icai are not addressed. Nor cire the v*Jole-farm 
budget iirplications vfrjere livestock are involved. 

Basic assunptions an crop yield and vedue for adsting oonventicrjal systens 
are provided in Table II-8. Ihese values are most r^resentative of 
sod-based rotaticais which predondnate in the study area. Available data on 
different com yields for corrybean and oonVhay systems indicated a slight 
advantage in the corn/hay system cm silt loam soils (<3%) but was 
inconclusive on clay loam soils (based on data frcm vyn, 1986a) . Observed 
yield differences were not large emd were based can few data points, 
consequently no difference in com yield was assumed for these two 
systems. Both systems performed better them ocrrtinuous com. 

Base case assunptioTS regsirding inpacts of conservation famtning on yields 
are as folloi^: 
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T&PTf TT-7 

POTENTIAL PHOSmCMJS irftPPIGS TO 
REXEEVING STREftMS FBCM LIVEglOCK 



Site 



Area Total Aniital Hiosphonis Loadincf 

(ha) Uhits Total (kg) Rate kg/ha) 



1. Frankfort 



2 . Belleville 



S2 



179 



14 
49 



2.1 



7.4 



0.04 



0.04 



3. Murray Hills 176 



48 



7.2 



0.04 



4. Ctold Creek 



106 



29 



4.4 



0.04 
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im^ 11-8 






CVnv vmn and VAIUE UNDER EXISTING aDNDITIONSfl) 




Yield per(2) Uhit<2) 


Value per^-') 


Crcp IVpe 


f£XB 


Value 


Acre 


Bay 


3.0 tens 


$48/ton 


$145 


Grain CSarn 


78 bu 


$3.2l/bu 


$250 


Silage Oom 


10.7 tons 


$18.80/tjnn 


$201 


Soybeans 


28 bu 


$7.43/bU 


$208 


Winter Wheat 


43 bu 


$3.66/bu 


$157 


Oats 


53 bu 


$2.00/bu 


$106 



NOTES: (1) Based on Central Ontario data 

(2) 5-year average values for Hasting and 
Northunberland Go. 's, "Agricultural Statutes 
for Ontario" 1981 to 1985, CMAF. Oom and 
soilDean values liJcely include stabilization 
payments. 

(3) (avg. yield) x (ave. unit value) 
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1. Fall chiseling will depress com yields by 5 % (silt Icam, sandy 
loean) to 8% (clay loam) v*ien the previous year crop was also exam 
(Vyn, 1986b, Vynet al., 1983a). 

2. There is no yield itipact in cx)m after hay with chiseling, sinoe a 
noldboard plow is assumed to be used to break the sod. 

3. Fall chiseling has no yield inpact on grain crcp (Vyn ^ al. , 

1984). 

4. Com and bean yields are 5% lower with a no-till system. Ihe 
assunption for com is based in part on findings with silt loam 
and Clara loam soils reported by Vyn (1986a) %4uch indicate an 11% 
loss. Results for sandy loam soils are ^praximately the same 
(Vyn et al. , 1983b) . Limited data for soybeans suggest a similar 
inpact for this crap on sandy loam soils (RLcharrSs, gt al., 1984). 
A lower figure of 5% accounts for the experience of innovative 
fanners who suggest that there are no yield impacts if current 
no-till methods are used, (personal canmunication. D. Icbb) . 

Crop production costs for oonventioncLL and conservaticai-based on rotations 
are provided in Table II-9. Assunptions underlying these costs are as 
follcws: 

1. Harvesting costs are not varied with yield (variations are 
negligible) . 

2. A 8' (7 booth) chisel plow is purchased for $7,000 and the 
existing moldboard plow is retained as a ba<dc-up inplement. 

3. A four rt3w no-till planter is purchased for $13,000. Existing 
tillage equipment is retained. 

4. Qiisel plow costs savings per acre are estimated based cai reported 
custon rate differentials of about $l/£ic for chisel plows and soil 
savers (Fisher, 1987) 

5. Ffer acre equipment costs are estimated using the method by Buth 
(1981) . An 11% interest rate and 50 hcurs of cperation per yeeur 
are assumed. 

5. Hert)icide costs are increased by 30% for no-till. 

6. No anhydrous amnonia is called can com after hay. 
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TPiME II-9 



AVERflGE ANNUAL CROP FR0DUC1T0W POSTS 



RotatiGn 



Ava. dost /Acre Over the Rotaticai 

F^l Fall No- 

Wbldboard Chisel Till Ooranent 



3IV2C/2G 
(Ooats) 



$146 



$145 



purchase of diisel 
plow, rBtain moldboard 



3VS/2C/2G 

(G^vinter v*ieat) 



$155 



$155 



purchase of chisel 
plcw, retain moldboard 



3IV2C 



$158 



$158 



purchase of chisel 
plow, retain moldboard 



4IV2C 



$154 



$153 



purchase of chisel 
plcxrf, retain moldboard 



2C/2B 



$190 



$180 purchase new planter, 
increase herbicide 
costs by 30%, 
eliminate tillage 
costs 



Source - adapted frtm 1987 Crop Budgeting Aids, CMAF 

- fixed costs (overhead, land rent) are excluded and caistan rates were 
revised to reflect Eastern Ontario coiditions (Fisher, 1987) 
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Net crcp revenues were estimated for conventional and cxxnservaticai-based 
ixjtaticais using the assuirpticjns outlined above (Table 11-10) . Ihese revenue 
figures represent returns to investmaits in land and other aissets and do not 
include inocroe for the farm operator's labcur. 

■Hie revenue inpacts are very e^ipraximate figures; they will vary with farm 
size as well as other factcars such as type and number of livestock, use of 
rental lands, equipment ocnplenjent, debt load and fanner management skills. 
For instance, the adoption of a chisel plcw oould nsoessitate the purchase 
of a larger trac±or (a used tractor of e^prcpriate size [at least 75 hp] 
will cost about $13,500). 

ExperisTce and management skills are particularly inportant with a no-till 
systan. Estimated figures one more representative of crcp trial results 
usir»g planting equiproent and weed control practices that are no longer being 
used by innovators in the field. Inproved planters and the timely use of 
post-emergent herbicides have actually cut herbicide costs and produced 
yields that are cattparable to moldboaid plcw yields. If this ejqjerience of 
innovators in Southwestern Ontario is incorporated into the revenue 
cedculaticns for the conVbean system, adoption of a no-till system then 
actually increases farm revenue by $22/acre or $4,400 for a 200 acre farm. 

Similarly, research with modified moldboard plcws suggests that levels of 
erosion control almost ccnparable to those achieved with the chisel plcw may 
be attainable without the corresponding yield iiipact (vyn, 1986b; yyn and 
Daynard, 1983) . 

In ccntrast to cropland measures, measures to control phosphorus losses 
from livestock have fewer, if any, direct effects cai productivity since 
they serve primarily as oontnol measures. Control measures vary in nature 
fran sinple fencing to control cattle access to streams to manure storage 
systens to control runoff losses from barnyard ar^e. Associated costs can 
vary frcnt several hundred dollars to $20,00 or more d^jending on the changes 
that are required (Ministry of the Environment, 1984) . 
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TABLE II-IO 
AVERAGE ANNUAL NET CTPP REVaJUES 
Avg. Net Crop Revenue Per ficre 





— ^- -" 


Over the Rotation 




of 
C5ons 


^level Iiipact(2) 


Rotation 


Fsdl 
Moldboarti 


Chisel 


No- 
Till 


Adoption of 
ervation System 


3IV2C/2G 
(G=oats) 


$4 




$3 


— 


- 


$100/a 


3IV2q/2G 

(G^rfjTter Wheat) 


$ 9 




$7 


— 


- 


$200/a 


3IV2C 


$ 9 




$7 


— 


- 


$200/a 


4H/2C 


$10 




$9 


— 


- 


$100/a 


2C/2B 


$40 






$38 


- 


$400/a 



NOTE: (^) Different yield impact assunptions for sandy loam, silt loeaa 
and clay loam soils had a negligible iitpact cai net revenues 
(2) Assumes 100 acres of crep land for farm with a sod rotation 
and 200 acres for a cash crop operation. Estimated as 
crcplemd area times the change in net revenue 
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Am94ULCES 



APPENDIX 1 
1986 AGMaJLIURAL CENSUS DATA 



I 



FIELD CROP 


PRINCE EDWARD 


WILTON 


SALMON 


nORIA 


LOWER 


CROWE 


OTONABEE 


KAWARTHA5 


TOTAL 






COUNTY 


NAPANEE 




^^^^ '^ ^m ^^^^m^^u ^ 


TRENT 


— — •—— 2£»SXXS 


gsss— s— — i— — — * 






RED SPRING KHEAT 


-far«s report 'q 


4 


3 


3 


3 


24 


2 


13 


28 


80 




-acres 


IS 


59 


77 


SO 


1049 


45 


360 


1239 


2895 


DURUN WHEAT 


-faras report 'q 































-acres 








9 


a 

















UTILITY MHEflT 


-faris reoort'o 


2 


3 


5 


f 


15 





13 


16 


62 




-acres 


18 


17 


41 


117 


299 


0! 


261 


310 


1113 


HHITE SPRING WHEAT 


-faras reoort g 











9 





«J 













-acres 


























« 


DUARF SPRIH6 KHEftT 


-tarK reoort '9 














1 











1 




-acres 














n.a. 








» 


9 


WINTER WHEAT 


-fans report Q 


59 


59 


5? 


81 


291 


9 


254 


311 


1121 




-acres 


IS76 


2054 


1113 


2035 


9901 


97 


7187 


9127 


33399 


OATS-GRAIN 


-faris reoort 'g 


51 


82 


77 


116 


342 


3t 


249 


264 


1218 




-acres 


1345 


1792 


1556 


2155 


9557 


654 


6060 


5575 


28692 


BARIEY-GRAIM 


-far»5 report 'q 


28 


80 


50 


63 


122 


9 


193 


474 


1022 




-acres 


nil 


3475 


1097 


2131 


3071 


153 


5409 


16760 


33207 


MIIED GRfllNS 


-farts report 'q 


29 


91 


95 


185 


277 


24 


277 


450 


1427 




-acres 


900 


306? 


2686 


5309 


10156 


486 


7823 


11851 


42280 


C0RN-8RAIH 


-far«s report 'q 


43 


67 


54 


106 


267 


5 


210 


329 


1078 




-acres 


2774 


7031 


2776 


6041 


20277 


324 


11982 


23299 


74505 


FALL RYE-GRAIN 


-fans reoort' q 


1 








4 


13 


2 


5 


8 


33 




-acres 


15 








Ifl 


338 


W 


82 


98 


580 


SPRING RYE-ERAIN 


-faris report g 











2 


1 





J 





3 




-acres 











14 


3 


9 


3 





20 


BUCKHHEftT 


-far«s report q 


e 


7 


7 


f 


IS 


3 


16 


7 


63 




-acres 





48 


45 


72 


m 


B 


194 


75 


735 


CMH-ENSILASE 


-farts report 'q 


51 


112 


94 


176 


353 


27 


260 


406 


1479 




-acres 


MB8 


39*8 


3299 


5075 


10268 


780 


7290 


11904 


44051 


TA«E HAY 


-faris report q 


132 


455 


334 


529 


905 


114 


950 


1628 


5046 




-acres 


9283 


30932 


26424 


34628 


56740 


6468 


53188 


84803 


302465 


OATS-FOODER 


-farts report q 


B 


26 


22 


34 


52 


16 


52 


75 


285 




-acres 


94 


373 


394 


419 


1068 


314 


983 


1345 


5190 


BARLEY-FODDER 


-farts report 'q 


2 


4 


4 


S 


2 





17 


33 


64 






35 


86 


106 


m 


56 





365 


934 


1720 



FIELD CROP 




P«INCE EDNARD 
COUNTY 


HILTON 
NAPANEE 


SALHON 


HDRIA 


LOHER 
TRENT 


CROHE 


OTONABEE 


KAHARTHAS 


TOTAL 


SSSS3XX3SSXSCBS3SCXZSSSSSSi 

CANOLA -acres 


E£lSXXZSEXXCSSSS£3£:SSSS3 




2 





I 


2 





:==ss=3xxsxs-:s 

& 


21 


==£szsssss; 

32 


FLAXSEED 


-fans 
-acres 


report' 9 






163 







81 



138 
ft 



ft 


417 




2422 



3221 



SO¥B£ftNS 


-fares 
-fares 


report's 
report 'q 




24 



12 




15 




17 




42 


ft 

1 




2! 




49 




181 


SUNFLOKERS 


-acres 
-fares 


report 'q 


1330 
2 


967 



1058 



729 
2 


I7BB 
i 


64 



619 



2817 
5 


937 1 
9 


POTATOES 


-acres 

-fares 


report 'g 


58 
3 



9 


B 


70 
7 


51 
13 



3 



112 


111 
19 


2BB 

72 


HUSTARO SEED 


-acres 
-fares 


report 'g 





IS 



14 


29 




35 
ft 


4 

ft 


7» 
ft 


2M 
ft 


440 



WHITE BEANS 


-acres 

-fares 


report 'g 



3 


I 











ft 
2 


ft 
ft 


ft 
3 


ft 
11 




20 


FABABEANS 


-acres 
-fares 


report? 


125 









ft 


51 







&3 
ft 


287 
ft 


551 



^ OTHER DRV BEANS 


-acres 
-fares 


report g 






» 











ft 
I 




ft 


ft 

1 


ft 
I 


ft 
3 


1 

DRY FIELD PEAS 


-acres 

-fares 


report 'g 






1 












11 
ft 


« 

ft 


11 




9 

ft 


32 
ft 


TOIACCG 


-acres 

-fares 


report g 

















1 


ft 
14 


ft 
ft 


ft 

1 


ft 
1 


ft 

17 


LENTILS 


-acres 

-fares report '5 














ft 


634 




ft 
ft 


J7 
ft 


23 
ft 


704 



SUGAR BEETS 


-acres 
-fares 


report's 













ft 


ft 
ft 


ft 
ft 


ft 

ft 


ft 
4 


ft 


HILLET-SftAIN 


-acres 

-fares 


report 'g 



















ft 
ft 


ft 
ft 


ft 
ft 


ft 
ft 


ft 

ft 


TRITICALE 


-acres 

-fares 


report's 



3 



7 




2 




5 




11 


ft 
ft 


ft 


ft 
IB 




52 


CANARY SEED 


-acres 

-fares 


report g 


46 



n 


52 



53 



200 



ft 
ft 


ft 


4t7 
ft 


943 



ROOT CfiOP 


-acres 

-fares 


report '5 






6 

9 










ft 
ft 


ft 
ft 


ft 
1 


ft 
1 


ft 
2 


SAFFLOHER 


-acres 

-fares 


report 'g 







9 











ft 
ft 


ft 
ft 


2 

ft 


2 
ft 


4 
ft 


CARAMAY SEED 


-acres 
-fares 


report g 






9 











ft 

ft 


ft 
ft 


ft 
ft 


ft 
ft 


ft 
ft 


F0RA6E SEED 


-acres 
-fares 


report 'g 




I 


1 

3 




2 



5 


ft 
tft 


ft 
1 


ft 

9 


ft 
tl 



4t 


OTHER CROP 


-acres 
-fares 


report's 


16 



ft 


26 



93 



160 

1 


16 



147 




243 
2 


746 
3 




-«res 







i 








5 








1ft 


15 



USE OF LftND 


PRINCE EDNARD 


HILTON 


SALMON 


MORI A 


LONER 


CROKE 


OTONABEE 


KAKflRTHAS 


TOTAL 






COUNTY 


MAPANEE 






TRENT 










S = ===3 = =^=^:= = = S===: = 3 








===3====^::==:== 




= ==========;== 


==3S£S====== 


SS = = 3SSX = SS = = = 


=::::==£si:3::=szs 


3S3SSSX3SS: 


rm AREA 


-fans reoort'tf 


189 


545 


397 


658 


1175 


146 


1149 


2108 


6367 




-acres 


43665 


143304 


114906 


171825 


247421 


37065 


215056 


429140 


1402382 


IMPROVED LAND 


-fans reoort'q 


185 


528 


377 


635 


1140 


139 


1120 


2027 


6151 




-acres 


28028 


70024 


5464? 


80429 


156954 


11887 


136005 


240440 


778413 


CROPLAND 


-•farts report "9 


172 


497 


357 


594 


1055 


128 


1051 


1826 


5679 




-acres 


22202 


54560 


40777 


60352 


131255 


9381 


102984 


176381 


597891 


suhherfallon 


-farts report 'f 


46 


55 


34 


84 


170 


20 


177 


216 


BOl 




-acres 


1192 


1460 


1104 


2376 


4621 


353 


3953 


sios 


20163 


^ IKPROVED PASTURE 


-•fariis reDort'fl 


79 


1B3 


145 


259 


♦39 


41 


529 


92B 


2602 


U) 


-acres 


3752 


10506 


10575 


14638 


15122 


1592 


2392 1 


49844 


129948 


OTHER IMPROVED 


-farts report'? 


98 


269 


IBl 


340 


679 


60 


653 


1152 


3431 




-acres 


882 


3532 


2272 


3061 


5987 


592 


514B 


9110 


30583 


UNIMPROVED LAND 


-farts report '9 


159 


494 


357 


589 


1054 


139 


992 


1769 


5552 




-acres 


15639 


732B0 


60257 


91397 


90467 


25179 


79051 


188700 


623968 


UNIMPROVED PASTURE 


-farts report's 


100 


383 


299 


441 


712 


110 


677 


1176 


3899 




-acres 


6967 


43136 


39466 


46148 


39834 


9618 


38183 


100181 


323532 


HOODLAMD 


-farts report g 


109 


268 


193 


3B7 


716 


93 


609 


920 


3295 




-acres 


5049 


16172 


10724 


26672 


50302 


11082 


22666 


46886 


169553 


OTHER UNIMPROVED 


-farts report q 


75 


213 


146 


302 


544 


60 


503 


892 


2735 




-acres 


3622 


13972 


10067 


18577 


20331 


4479 


18202 


41633 


130884 



POULTRY 


PRIMCE EDWARD 


HILTON 


SALMON 


NORIfl 


LONER 


CRDHE 


OTONABEE 


KfiNARTHAS 


TOTAL 






COUNTY 


HflPflHEE 






TRENT 










CHICKENS 


-fans report 'g 


2? 


132 


n 


119 


221 


;=-rE=ssss==s 

33 


209 


458 


1274 




-nuBbers 


99982 


348413 


3520 


56023 


310147 


12768 


432063 


508766 


1771681 


PULLETS 


-fans reoort'g 


8 


30 


16 


26 


53 


10 


53 


102 


297 




-nurtws 


382 


151385 


489 


12830 


61129 


409 


32631 


45498 


304753 


LAYING HENS 


-farij report 'q 


21 


100 


53 


85 


163 


28 


144 


343 


936 




-nuibers 


24875 


193170 


1313 


39859 


113299 


1389 


59842 


146836 


580584 


OTHER CHICKENS 


-far»s report? 


19 


78 


37 


74 


132 


13 


134 


261 


747 


-- 


-nunbers 


74725 


3858 


1743 


3310 


135719 


10970 


3395B9 


316431 


886344 


^ HENS-HflTCMERY 


-fans reporfg 





2 





2 


3 





4 


7 


18 




-nuibers 





77 


ft 


77 


115 





3201 


7432 


10902 


TURKEYS 


-faris report 'a 


6 


22 


m 


14 


27 


5 


32 


29 


144 




-numbers 


104 


552 


151 


7216 


993 


74 


8749 


7769 


25506 


OTHER POULTRY 


-far« reporfg 


10 


♦3 


» 


28 


57 


7 


52 


W 


316 




-nutbers 


105 


59! 


332 


34441 


4944 


136 


857 


2391 


43797 


ESS PRODUCTION 


-faris report 


19 


72 


41 


70 


136 


18 


112 


263 


731 




-nuibers 


584171 


5143484 


10655 


628982 


2069058 


23009 


632083 


2242B22 


11334264 


CHICKEN PRODUCTION 


-farts report 'q 


20 


60 


30 


51 


93 


11 


101 


206 


572 




-nuibers 


636947 


234639 


2889 


240805 


699125 


1025 


1493782 


1723571 


5032783 


TURKEY PRODUCTION 


-fans reoort'g 


5 


22 


9 


14 


22 


1 


31 


31 


135 




-rtudbers 


134 


538 


1S7 


20283 


569 


22 


13176 


12011 


46919 



MTTLE 


PRINCE EDKARO 


NtLTON 


SALHON 


nORIA 


LOHER 






COUNTY 


NAPANEE 




^^^^^^^^MV^^^^ 


TRENT 


CATTLE 


-farts reoort'g 


118 


417 


344 


3 vX_.> •■___»*« 

503 


820 




-numbers 


5640 


20178 


18631 


25336 


43509 


BULLS 


-far«5 reoort'9 


47 


201 


206 


281 


411 




-nutbers 


97 


304 


2H 


m 


570 


CONS 


-farts reoort'g 


% 


372 


3tl 


459 


729 




-nutbfrs 


2114 


8695 


7760 


11133 


18598 


DIARY COHS 


-farts report 'o 


49 


130 


13 


167 


365 




-nuibers 


1441 


4656 


3011 


5290 


12565 


^ BEEF CIWS 


-fans report 'g 


54 


27B 


m 


328 


424 


1 


-nutbers 


673 


4039 


0m 


5844 


6033 


HEIFERS 


-fans reoort'g 


92 


317 


^ 


381 


654 




-nutbers 


1336 


4206 


mm 


4932 


9797 


DAIRY HEIFERS 


-farts report 'g 


47 


112 


m 


14B 


340 




-nutbers 


831 


2578 


1952 


2725 


6942 


BEEF HEIFERS 


-farts reoort'fl 


37 


195 


173 


230 


296 




-nutbers 


233 


1100 


im 


1408 


1659 


SLAUGHTER HEIFER 


-farts report 'g 


20 


65 


46 


71 


124 




-nutbers 


272 


528 


410 


773 


1197 


STEERS 


-farts reoorfg 


38 


147 


130 


1S4 


2B2 




-nutbers 


797 


1679 


17»1 


1700 


2680 


CALVES 


-fans reoort'g 


100 


360 


30B 


456 


727 




-nutbers 


1298 


5294 


5Z87 


7172 


11863 


REB I STEREO CATTLE 


-farts rPDort Q 


40 


145 


113 


210 


345 




-nutbers 


1108 


4269 


2733 


5024 


11082 



CROWE 



OTONABEE KAKARTHAS 



TOTAL 



£E=SSSSSSSS=SSSSSS3S££S 



115 


854 


1563 


4733 


4652 


43221 


81247 


212413 


73 


403 


761 


2382 


101 


588 


1019 


3370 


105 


767 


12B9 


4136 


2159 


18068 


28191 


96718 


32 


234 


280 


1340 


739 


7345 


8351 


43402 


82 


584 


1075 


3083 


1420 


10723 


19840 


53316 


BB 


663 


J 129 


3577 


777 


8077 


16615 


49250 


24 


208 


234 


1193 


367 


3502 


4325 


23222 


67 


420 


701 


2119 


305 


2554 


3907 


12255 


11 


204 


420 


959 


105 


2022 


8465 


13773 


31 


364 


660 


1805 


155 


3637 


13477 


25904 


102 


754 


1313 


4119 


1461 


12851 


21946 


67171 


38 


318 


577 


1787 


582 


9863 


13563 


48223 



PI6S 


PRINCE EIWARD 


KILTON 


SAL HON 


HORlA 


LOHER 


CROWE 


DTONABEE 


KANARTHAS 


TOTAL 


szrsrsrE3rsrs3srrs: 


:srr===r==ss=r25S£; 


COUNTY 


NAPANEE 






TRENT 










PIGS 


-farts report q 


15 


72 


m 


17 


166 


35 


174 


300 


915 




-nuibers 


2327 


13144 


1416 


6646 


20366 


1056 


21133 


46052 


112340 


BOARS 


-faris report a 


6 


24 


19 


52 


101 


14 


70 


154 


438 




"nuitters 


9 


127 


Zi 


79 


190 


15 


167 


357 


m 


SONS 


-fari5 report q 


7 


38 


w 


64 


128 


16 


95 


176 


SS4 




-nuifaers 


113 


1733 


251 


825 


2523 


159 


2277 


4764 


12645 


OTHER PIGS 


-farts report 'g 


13 


65 


<2 


% 


176 


34 


161 


284 


850 


•— • 


-nuibers 


2064 


11319 


1172 


5960 


17663 


892 


1B689 


40944 


9B702 


^ PIGS UNDER 45 LBS 


-farts report 'g 


6 


40 


25 


51 


112 


17 


95 


176 


521 




-nutbers 


237 


5279 


703 


2175 


6743 


397 


6451 


14416 


36402 


PIGS 45-130 LBS 


-farts report 'n 


9 


26 


IB 


41 


99 


22 


105 


183 


502 




-nutbers 


639 


2928 


294 


1800 


5314 


330 


63B0 


14779 


32463 


P16S 130* LBS 


-farts report 'o 


5 


19 


14 


27 


83 


1! 


76 


147 


382 




-nutbers 


441 


3121 


2W 


2272 


5622 


180 


5859 


12070 


29833 


REGISTERED PIGS 


-farts report g 


1 


2 


e 


10 


11 


2 


13 


41 


80 




-nutbers 


11 


43 





46 


U 


43 


37 


946 


un 



OTHER LIVESTOCK 


PRINCE EDWARD 


HILTON 






COUNTr 


NAPflNEE 




:5=55==SS=====S=5== 


;==S2=r==S2Ss; 


=s==r=s=s==a 


SHEEP 


-faris report 'g 


11 


37 




-nuibers 


i32 


1951 


ItAIS 


-far»5 reoorfo 


5 


21 




-nutbers 


16 


30 


EKES i WETHERS 


-farts report 'g 


10 


34 




-nuibers 


364 


1021 


LAHB5 


-farts report 'o 


10 


35 




-nuibers 


275 


900 


^ REBISTEREO SHEEP 


-fans report '5 


2 


17 


1 


-nuibers 


35 


344 


"" HORSES 


-fans report 'g 


34 


141 




-nuibers 


128 


544 


GOATS 


-faris report'? 


10 


27 




-nuibers 


92 


317 


RABBITS 


-faris report 'g 


10 


19 




-nuibers 


365 


687 


MINKS 


-faris report 'q 


« 







-nuibers 








FOIES 


-faris report g 





1 




-nuibers 


a 


112 



salhon 



MORI A 



23 

941 
14 
18 
22 

505 
20 

418 

5 

58 

8B 

351 
12 
76 
12 

465 

1 

n.i. 

I 

112 



A 


LOWER 




TRENT 


ssssszs 


:SS3S£SSB3SS 


35 


74 


2589 


3816 


20 


54 


41 


BI 


33 


70 


1393 


2138 


31 


67 


1155 


1577 


13 


35 


m 


3?7 


m 


24B 


m 


942 


32 


(A 


m 


509 


14 


35 


2535 


4230 











9 


1 


3 


112 


24 



GROHE 



OTONABEE KAWARTHAS 



TOTAL 



'ssssssassssasssE=sssz35Esxssssssssssrssas! 



7 

310 

S 

8 

7 

148 

6 

147 

2 

27 

4t 

167 

to 

31 
6 

134 



I 

112 



65 

3075 

49 

74 

62 

1524 

61 

1469 

19 

229 

264 

1362 

54 

735 

36 

2023 











^rssss: 


rs3BS3Sss=se 


140 


392 


5541 


18854 


103 


270 


160 


427 


131 


368 


3144 


10237 


128 


357 


2270 


8210 


63 


156 


793 


2075 


4B5 


1451 


2305 


6467 


122 


331 


1249 


3337 


96 


227 


7272 


17710 


1 


2 


n.a. 





2 


9 


201 


671 



00 



FERTILIZER 


PRINCE EDWARD 


HILTON 


SAL HON 


HORIA 


LOHER 


CRONE 


OTONAGIE 


KAHARTHAS 


TOTAL 






COUNTY 


NAPANEE 






TRENT 










S=a?2S5SrSSS==3=3S 


szrissssBrssrsssers 






r^:r==::r==rrr= 


:====z==^=:z=: 


=s=5ssrs=s==: 


-33s=rr===== 


==ss=ssrsrsss3=aastsa=s22es 


====ssss=ss 


FERTILIZER 


-farts report g 


114 


241 


195 


385 


696 


55 


766 


1324 


3775 




-acres 


12472 


25460 


14727 


29626 


75304 


2773 


69157 


118251 


347771 


FERTILIZER 


-far« reoort g 


114 


241 


195 


385 


b% 


55 


766 


1324 


3775 




-tonnes 


1133 


2789 


1563 


3074 


9437 


274 


8121 


12830 


39240 


DRY GRANULE 


-farts report g 


in 


240 


m 


3B0 


693 


55 


761 


1321 


3754 




-tonnes 


1047 


24B5 


1517 


2908 


B39B 


228 


7930 


12294 


36708 


PRESSURIZED 


-farts report g 


9 


7 


& 


17 


77 





18 


61 


195 




-tonnes 


&6 


1&7 


a 


tss 


775 


9 


140 


511 


mm: 


NON-PRESSURIZED 


-farts report 'g 


3 


5 


« 


7 


17 


1 


5 


6 


<t 




-tonnes 


20 


137 


3 


127 


270 


14 


37 


44 


652 


SUSPENSIONS 


-farts report 'g 








f 


a 





9 













-tonnes 











t 





t 












AFffM)IX 2 



FLUARG SUB-BASIN C0^IA 



PiUMt sui-Msii MTU rot Tw M^ or ninE Minsm 





nwn 


Ktsunt 


ani IN 


wmm. m 


FNMLM 


l*S1l 


mm. wosMOWs mt; 


MNWL MS. SOliK LDWt 


nwr 


KII-MSII 


M»aF 


SUtlMC 


nvh. t 


II MM 


mu 11 


IMIT MC4 


Tom 


wn m» 


1D1«. 


lUia 


OIK 


Msm (III 


UllSII) tPfL'Dlll/lu) 


ntpsiii 


flMLMttll 


llt'4i/|rf) 


IttMH/irl 


iii^ii/ri 


lloiMirirl 




II) 


III 


lit 


131 


131 


131 


ni 


13) 


111 


131 


HB»M»«««*aMM«C*»aUUM*k«**M*BB«» 








NIIKE EMMM ttUNII 


HI 1 


]*M 


It.l 


ll.t 


14. 1 


57.1 


0.44 


1.451 


144 


513.1 




«2 


125M 


I1.J 


12.* 


17.1 


14.4 


0.44 


4.011 


145 


1311.0 




■ } 


ItJM 


17.1 


».» 


f.l 


M.4 


1.34 


3.144 


41 


531.5 




«» 


57M 


17.4 


1.3 


1.3 


«.? 


0.34 


1.311 


54 


211.2 




Kl 


ISM 


It.O 


14.3 


13.0 


2J.I 


0.44 


I.IW 


120 


517.2 


IWMTMS 


Wt 


IDM 


II. 


II. t 


4.0 


73.0 


0.33 


2.147 





0.0 




■ a 


IS3M 


J.O 


lO.I 


4.3 


M.7 


0.17 


2.393 





0.0 




W 1 • 


NN 


e.t 


J.3 


t.B 


Ji.t 


0.15 


— 





0.0 




• ti 


IIIM 


•.» 


4.1 


I.I 


M.« 


0.15 


— 


1 


0.0 




»Si 


I2»l»0 


O.D 


I.I 


•.« 


S.t 


o.ts 


o.w 





0.0 




• t» 


am 


«.« 


3.0 


I.I 


Jl.t 


0.15 


1.743 


t 


0.0 




Vft 


»M 


t.l. 


•.t. 


•.i. 


i.l. 


0.15 


t.l. 


l.t, 


•.1. 




«lf 


i«m 


«.» 


K.I. 


«.l 


t.l 


0,15 


0.134 


t 


0.0 




Vtl 


M«N 


*.» 


t.t. 


*.o 


7.J 


0.15 


0.072 


* 


0.* 




M 1 • 


(SM 


■.i. 


a.i. 


*.«. 


t.l. 


>.>. 


•.1. 


a.i. 


t.i. 




N2 


n*N 


I7,» 


11.7 


14.3 


5t.l 


0.37 


7.411 


♦7 


114.4 




■ 1 


ITMt 


17.1 


».t 


14.4 


U.4 


0.31 


4.421 


107 


1713.* 




N4 


MM 


7».7 


li.S 


lO.I 


71.7 


0.74 


1.134 


7tl 


531.4 




MS 


I2«M 


».7 


2«.l 


13.» 


tl.S 


MO 


14.744 


745 


4540.5 




»» 


171)0 


■ •.2 


ll.l 


U.4 


M.7 


0.41 


3.544 


177 


1104.1 




Nf 


i:m 


2^.1 


tt.« 


f.2 


tl.3 


0.74 


5.WI 


11* 


1531.1 




■ '1 


U7W 


I7.t 


II.} 


13.2 


31.1 


0.31 


4.147 


n 


1731.4 




Mf 


MOM 


12.0 


13.1 


»,3 


tl.O 


0.74 


1.414 


7 


43.3 




Mil" 


37M0 


U.< 


12.4 


S.1 


M.4 


0.32 


1.337 


15 


310.4 




■ 4 


am 


21.4 


10.1 


7.7 


14.1 


0.44 


1.711 


13 


14(1.3 




m't 


ItlM 


21. t 


I3.» 


7.2 


4I.S 


0.44 


4.533 


12 


•10.2 




mt't 


I40M 


t.O 


1.3 


1.1 


1.4 


O.II 


— 





1.0 




m f •' 


}«IM 


t.O 


•.«. 


t.l 


7.7 


0.15 


— 


t 


0.0 




«•• 


W7M 


«.» 


a.i. 


<.t 


5.4 


0,15 


- 





0.0 




Mtt 


IflM 


a.t, 


•.i. 


(.•. 


•.(. 


0.15 


I.l. 


R.I. 


t.t. 




« It! 


UfM 


«.» 


a.i. 


•.•. 


U.I 


0.15 


— 


• 


0.0 


OIMIKE 


M 1 


751 M 


2«.0 


13.* 


le.i 


4t.l 


0.45 


31.111 


17 


4177.1 




112 


]4}M 


17.7 


12.1 


ll.l 


47.4 


0.31 


t.35J 


13 


3040.1 




HI 


7«M« 


21.7 


12.2 


1.3 


47. t 


CIS 


4.351 


15 


1315.5 




U4 


JtSM 


If.l 


12.1 


t.5 


40.0 


0.40 


7.2O0 


n 


1451.3 


IDKIt IftOIT 


Wl 


4I7N 


U.» 


13.1 


11.4 


71.5 


0.34 


14.141 


43 


2711.4 




■ 2 


2n» 


t.« 


14. i 


70.5 


43.4 


0.74 


4.717 


25 


417.1 




«'I 


ttTi 


IJ.» 


13.7 


17.1 


72.5 


0.37 


2. 201 


t5 


571.1 




M< 


7?35« 


10.7 


12.0 


10.4 


43.5 


0.24 


3.531 





0.0 




IR:t 


IISSO 


2J.S 


f.( 


1.7 


74.1 


0.52 


7.440 


105 


1411.7 




■ 1 


IMM 


ll.l 


ll.l 


1.0 


74.1 


0.41 


5.554 


40 


127.1 


am 


■ '1 


IIMK 


12. t 


t.2 


2.2 


71.4 


0.24 


5.171 





t.O 




■ i 


IfTM 


11. « 


4.4 


•■1 


14.1 


0.23 


— 


t 


».o 




«t 


4'IM 


11. • 


3.1 


2.4 


U.J 


1.73 


t.tsi 


t 


t.t 




m It 


IMM 


4.4 


3.1 


7.1 


13.4 


«.t4 


0.M7 


t 


1.0 




m II • 


7«I0« 


n.i. 


i.i. 


«.t. 


■ .«. 


n.i. 


n.i. 


■.1. 


n.i. 


I^IMi 


ft 1 


lewo 


20.3 


13.3 


20.3 


73.1 


0.41 


4.341 


Ill 


1435.2 




a I 


Wl«« 


7J.J 


f.l 


l.i 


74.1 


0.45 


73.5«I 


144 


2757.0 




fts 


IfTJC 


2t.l 


t.l 


7.1 


57.4 


0.41 


4.712 


104 


1171.0 




«.« 


HIM 


17.J 


4.3 


1.7 


57.7 


0.35 


5.115 


• 


0.0 




ftS 


7J4M 


14.2 


t.l 


1.7 


ll.i 


0.21 


1.174 





«.o 




«.* 


JKM 


17.4 


3.0 


2.3 


51.3 


0.35 


3.134 


4 


47.4 




&? 


MOM 


11.7 


t.4 


3.7 


57.1 


0.40 


12.740 


31 


17N.7 


MM 


m 1 


I10«« 


24.1 


t.3 


9.i 


41.1 


0.53 


4.54) 


1*4 


1M.5 




Ml 2 


W00« 


21. J 


4.1 


7.7 


54.3 


0.45 


11.417 


57 


2713.7 




Wl 10 


2im 


21.4 


7.« 


4.7 


43.3 


0.51 


7.310 


n 


1310.1 


KILTMHH^Mn 


■ 1 


e7M 


».« 


*.N 


7.1 


55.3 


0.44 


70.7H 


sc 


7357.3 




M« 


131 M 


2S.2 


t3.M 


11. t 


45.3 


0.41 


15.515 


115 


4310.1 




MS 


7M« It.l l}.7« I2.t M.3 II.4] 2.724 117 


401.1 



nous I (11 bfrnilM Htltttn •< SS tut t lM<lt| fllM III Mt illllltll lor M4-tlllM UliH UtI M •ttlfll. 

121 Sab-bitiii iTfii witurt4 IrM originil uwi»| kj olfiwtir. 

131 till Hu Mlltr uit Soi'n. 1170 iml lilt, «u Vliit iirt ticliaiiHi, 117t. 

ll.l. " Ht IVIlllOll, " • Hfhflblf. 
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AFFfNEflX 3 



GMffiSP rSVIA INHJIS 



R. VKWES (MEnac) 

i^ring (Febniary to May) 
Sunmer (June to septanber) 
Annual 



234 

589 
1090 



Note: Based en Kingston value 



ao> RjEAncN mrois 







C-Factors 




Msmnincjs N 




ROrATION 


SimNG 




SUhMfci< 


MMJAL 


SHRING 


fSMlER 


ANNUAL 


(a) Oonventicxial Farming 












3H/2C/2G 


.10 




.10 


.32 


027 


.030 


.030 


3IV2C 


.082 




.067 


.24 


.031 


.031 


.033 


4H/2C 


.069 




.056 


.20 


.033 


.034 


.035 


2C/2B 


.11 




.18 


.42 


.017 


.010 


.016 


(b) CJonservation Farming 












3H/2C/2G 


.061 




.074 


.19 


.049 


.051 


.054 


3IV2C 


.051 




,056 


.16 


.055 


.056 


.058 


4IV2C 


.041 




.046 


.13 


.054 


.054 


.058 


2C/2B 


.054 




.093 


.22 


.035 


.037 


.039 



id SUmASY OF SUENAIQ^SHED ISOA 





SIZE 


NO 


. OF 


K-FACTCR 


SIDPE RflNSE 


SIDFE RANGE 


IS-FACID 


SHE 


(ha) 


POiaacNS 


RANGE 


(%) 


RANGE (m) 


RAN3E 


1 - Ftarikf cjETt 


52 




17 


.19-. 27 


0.5- 7.5 


50-300 


.152-1.87 


2 - BellevUle 


179 




20 


.19-. 26 


0.5-1.2 


100-640 


.203- .30 


3 - Murray Hills 


176 




30 


.27-. 38 


0.5-12.5 


60-720 


.152-7.00 


4 - Oold Creek 


106 




32 


.19-. 44 


0.1-12.5 


50-420 


.135-5.43 




MOE/QUI/BAY/AOLK 

Ontario Ministry of the En 

Bay of Quinte 

remedial action plan aolk 

c. 1 a aa 



(12083) 
MOE/QUI/BAY/AOLK 



Remedial Action Plan 
Plan d'Assainissement 



'■^ ""^ .^.^f ^^' 
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Canada -Ontario Agreement Respectir>g Grear Lakes Water Quality 
L Accofd Canada-Ontano retatif a la Quality de I'eau dans les Grand Lacs 



Canada Ontario® ■ 

I 



